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One follows with intense interest Pictet's discussion of molecular physics 
and his problem of the ether. His chapter upon ' ' Synthese de la chaleur, ' ' 
delivered before the Helvetic Society of Natural Sciences, and his essay 
" Methode general e de synthese chimique," will interest the reader who 
is a physicist. The problem of human freedom is treated in a brilliant 
way, illustrated by a narrative of the voyage of a commander of a ship 
freely choosing his course. Physiological psychology will find here a keen 
•expositor and critic. Spiritualism comes out of the duels fought on the 
solid ground of experiment, as the undisputed victor. 

Chas. Mellen Tyler. 

Psychophysiologische Erkenntnistheorie. T. Ziehen. Jena, G. Fischer. 

1898. — pp. iii, 105. 

Professor Ziehen attempts in this essay to outline a theory of knowledge 
upon the basis of his psychology of association. For him, as for Haeckel 
.and Verworn, the data of such an enquiry are sensations and ideas, — sensa- 
tions, and direct memory-images of sensations ; his standpoint is that of 
psychomonism. These elements, in combination, yield not only the indi- 
vidual and general ideas of psychology, but also the relational ideas of 
epistemology : identity, similarity, difference, permanence, modification 
and change (cf. the mental ' relations ' of Huxley and Spencer). The 
idea of causation, in particular, is that of a continuous modification, often 
repeated in identical fashion. 

The constructive work of the essay begins with an analysis of the uni- 
versal law of causation, as postulated by natural science. General validity 
is secured only by a process of substitution or reduction. The memory- 
image of a given sensation is reconstructed into an ideated sensation or 
idea of imagination. Thus the sense-data of sulphuric acid are reduced, in 
popular thought, to the ideated sensation of a ' thing ' or ' body ' in an out- 
side world, and, in scientific thought, to the complex H 2 SO, : only on the 
ground of such reduction can the causal law lay claim to universality. And a 
similar reduction constitutes the procedure of epistemology. For our sensa- 
tion datum, the 'object-sensation,' when critically examined, divides into 
two components, the 'reduced sensation' and the 'v-component.' All 
the reduced sensations are in constant interaction ; and the totality of the 
laws of their interaction is given with the 'causal formula.' The p-sensa- 
tions, sensations of our own sense-apparatus (from organ to cortex), stand 
in a twofold relation to these reduced sensations. On the one hand, their 
own reduction-constituents (molecular motions in brain and attachments) 
are causally interrelated with the reduced sensations. On the other, they 
react upon the reduced sensations in a way that is neither spatial nor tem- 
poral, and that is merely named (not explained) by reference to a ' law of 
specific energy.' The totality of such coordinations is given with the 
'parallel formula,' and the modifying reaction itself is termed 'individ- 
ulization. ' It is, now, the task of epistemology to abstract from the »-com- 
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ponents, taken in this latter sense, and to ideate only the reduced sensa- 
tions. The former may be compared to Locke's secondary qualities, the 
latter to Kant's Dinge-an-sich. The abstraction, or rather the original 
analysis which renders abstraction possible, is the work of the association 
of ideas. As to the parallelism, " no physiology, no psychology, and no 
epistemology will ever be able to explain by what law of nature it comes to- 
pass that the tonal quality c is connected with a determinate vibration- 
rate. ' ' 

The difficulty of the self, and of the plurality of selves, is next attacked. 
The self is not an ultimate datum ; the ultimate datum is simply the series, 
of sensations and sense-ideas. The self is a reduction of the ' principal 
»>-complex,' — principal, because it reacts in accordance with the 'parallel ' 
formula upon all the other members of the sensation series. This v-complex 
differs from others (1) in that it often contains movement- sensations which 
correspond to previous ideas, (2) in that its contact-sensations are always 
double sensations, and (3) in that it never wholly disappears. Other 
selves are postulated on the ground of similarity to the principal v-complex 
(similarity of form, of nervous structure, of reaction to stimuli). It is to be 
noted that consciousness at large is not dependent upon the presence of 
the v-component ; the reduced sensations would be ' generally conscious ' 
(as distinct from 'individually conscious ') sensations, if all the nervous 
systems in the world were destroyed. " It is not our cerebral cortex that 
gives objects their conscious, psychical character ; that is possessed by both 
cortex and objects in their own right. The cortex merely supplies the v- 
components and the connection of ideas. " 

We now enter upon a series of special paragraphs. The ' reduced sen- 
sation' is said to consist of spatially and temporally arranged qualities of 
determinate intensity. Quality and intensity have both causal and parallel 
relations ; space and time are purely causal ; affective tone, a resultant of 
the other four attributes, needs no discussion. The simple idea lacks the 
' sensuous vivacity' of the sensation. It stands in relation (1) to the pri- 
mary sensation, and (2) to certain special v-sensations, permanent cortical 
dispositions. The latter relation falls under the 'parallel formula,' the 
former under an 'abstraction formula,' coordinate with the parallel and the 
causal, and differing from the first by the fact of succession, and from the 
second by the absence of all spatial relations. Complex sensations evince 
a fourfold composition : spatial, temporal, intensive, qualitative. Reduc- 
tion leaves us with a two-dimensional and probably continuous space ; a 
continuous temporal series ; an intensive total fusion which is comparable 
with the two preceding (marginal fusion, with permutability of contents) ; 
and a 'pure' total fusion of qualities. Complex ideas sustain the twofold 
relation of simple ideas : instances are general ideas, ideas of relation, 
imaginative ideas. There are no ' ideas of ideas, ' though the semblance of 
them is afforded is a purely motor association (naming, classification, etc.). 
We never have a sensation without connected ideas (attention) ; but, as we 
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have ideas without sensation, we can envisage the latter by abstraction- 
Association of ideas (association by contiguity) is adequately explained by 
the three primary formula. Judgment association differs from the associa- 
tion of disparate ideas simply in virtue of a determinate relation obtaining 
among the temporal and spatial ' individual coefficients' of the ideas em- 
braced in the judgment. Finally, causal changes within a ^-complex often 
influence reduced sensations which are spatially in close connection with 
it, — the /i-sensations of the motor system of the body. The ^-complex 
then exerts a causal influence upon the reduction-constituents of the ordi- 
nary object-sensations, and we have action. 

What, in conclusion, is the test of truth as regards the ' reductions ' of an 
epistemology ? It is threefold. They must not contradict any sensation ; 
they must not transcend sensations ; they must be universal, representative 
of all sensations. And the last, positive criterion, furnishes a regulative 
principle of investigation : the reductions must be carried out in such a way 
that the eliminated constituents are uniformly coordinated with the reduced, 
i. e., are similarly subject to general laws. The parallel formula must not 
contradict the causal ; binomy must not become either anomy or antinomy. 
True, so long as knowledge is incomplete, so long as not all object-sensa- 
tions are given, our reductions will be liable to development and selection ; 
but the reductions which rest directly upon the fundamental facts, the data 
of epistemology, are not exposed to change. 

Such, in outline, is Professor Ziehen's theory of knowledge. It is a theory 

worked out, upon the ground of associationism, with constant reference to 

modern discussions of energetics. It is overtly hostile to parallelism, and 

to the subject-object or 'experience' datum. Criticism of it must begin 

with criticism of its fundamental assumption, the epistemological ultimate- 

ness of sensation and idea. 

E. B. T. 

The Art of Memory. Henry H. Fuller. Nat. Pub. Co., St. Paul, 1898. 

—pp. 481. 

Still another ' memory system ' ! The chief virtue of this one lies in 
its relatively small amount of ' lumber ' ; its most glaring vice, the dubiety 
of its psychology. It includes an interesting history of systems of mne- 
monics, pointing out the defects of each. Attention and association are 
the not unimportant conditions of recall upon which the author lays his 
whole emphasis. Common-sense suggestions replace to some extent the 
usual extravagances of such books. The work is written in an agreeable 
style and is sent out in admirable form. 

I. M. Bentley. 

Spiritual Consciousness. Frank H. Sprague. Published by the Author, 

Wollaston, Mass., 1898. — pp. 238: 

This is a book of ethico-religious meditations based upon the philosophic 
concepts common to mystics and quietists. Intuition superior to thought 



